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Abstract 
The PuriLens Contacct Lens Cleaning System is a cIeaning and disinfection 
system that uses ultra violet light and non-preservati ve solutions to dean contact lenses. 
A three-phase study was set up to follow soft contact lens wearers as they used the 
PuriLens System compared to their habitual cleaning system. Participants were Fallowed 
as they uscd each of the two systems. Four, subjective surveys were filled out by each 
participant at various stages of the study. Tt was concluded that the PurjLens System was 
more effective at reducing contact fens complaints. Eighty-five percent of participants 
rated the PurILens cIeaning system superior to their habitual system. 
Introduction 
Despite the fact that millions of people wear contact lenses each day, long term 
satisfaction among contact lens wearers has long been a concern to eye care 
professionals. Many variables can affect the comfort and satisfaction experienced by 
contact lens wearers. With many new advances in the contact lens industry, several of 
these hurdles have been overcome. However, despite the triumphs in modem day contact 
lenses it is estimated that in the United States, approximately two million soft contact 
lens wearers discontinue their soft contacts each year. 
There are several reasons why contact lenses present problems for their wearers. 
Perhaps one of the most prominent and frequently overlooked problems is the habitual 
cleaning solutions of the wearer. It is believed by many, that common contact lens 
complaints such as dry eyes and lens awareness can be traced to such multipurpose 
cleaning solutions. Most multipurpose cleaning systems require the use of cleaning and 
rinsing chemicals. Many of these chemicals have preservatives, enzymes or surfactants, 
which can irritate sensitive eyes. At least once each day lenses are required to be 
digitally rubbed and rinsed in these solutions for specified periods of time. 
Contact lens care is frequently misunderstood by many in the contact lens 
population. And of those who understand how to care for their lenses, many fail to 
follow through with the manufacturers cleaning recommendation. Many claim that it is 
inconvenient and takes too much time to clean and rinse the lenses as recommended by 
the manufacturer. 
The PuriLens System is a contact lens cleaning system that is used for cleaning all 
soft contact lenses. The goal of the PuriLens System is to eliminate many of the 
controllable variables that lead to contact lens dissatisfaction. The PuriLens System uses 
a preservative free isotonic solution. Cleaning is achieved by using a unit with a small 
cleaning arm located at the bottom of a cleaning container. The contact lenses and 
solution are placed in the cleaning container and the arm vibrates at 60 cycles per second. 
This vibration strips the lenses of debris and microorganisms. This process leaves the 
contact lenses clean with the microorganisms floating in the solution. The PuriLens 
System then uses ultra violet light to kill all problematic microbes. When completed, the 
lenses are removed and placed in the eye, while the solution is discarded. The 
advantages of the PuriLens System are that it uses preservative free, sterile solution 
which doesn't irritate the eye. It also eliminates the need for time consuming rubbing and 
rinsing. When you pull your lenses out of the PuriLens System they have been 
completely cleaned and disinfected. Finally, the PuriLens System is easier on lenses 
because it doesn't required digital cleaning which can wear on lenses. 
Methods 
Subjects 
Sixteen soft contact lens wearers were selected to participate in a study. The 
study was designed to compare contact lens satisfaction using the PuriLens care system 
as compared to the participants habitual care systems. All the subjects were currently 
wearing two-week or one month planned replacement lenses. All subjects were also 
currently using a multipurpose cleaning/disinfecting system. Inclusion criteria was 
determined by the following conditions: 
1. The subject must be at least 18 years of age. 
2. The subjects must have no known ocular or systemic allergies, which might 
interfere with contact lens wear. 
3. The subject must have no known systemic disease, or need for medication, 
which might interfere with contact lens wear. 
4. The subject must have normal, healthy eyes. No infections etc. 
5. The subject must read and sign the statement of informed consent. 
6. The subject must appear able and willing to adhere to the instructions set forth 
in this clinical protocol. 
7. The subject, based on their knowledge, must not be pregnant or lactating at 
the time of enrollment. 
8. The subject, based on their knowledge, must not have an infectious disease or 
immunosuppressive disease. 
9. The subject, based on their knowledge, must not have diabetes. 
10. The subject must be a current soft contact lens wearer, daily wear or extended 
wear. 
Experimental Design 
Candidates were selected from the student population at Pacific University 
College of Optometry. All potential candidates were selected and attended a screening 
examination where eligibility was verified. 
At the initial evaluation each potential subject underwent a detailed slit lamp 
exam. Corneal integrity was assesses with and without fluorescein. Corneal 
irregularities were evaluated for area and depth and then recorded as a baseline for future 
evaluations. Each participant also filled out a survey where they were asked to grade 
common contact lens complaints on a scale of zero being none, to nine indicating many, 
(see appendix # 1). This survey would also serve as a baseline for comparison for 3 more 
surveys throughout the study. The complaints listed on the survey were as follows: Lens 
awareness, burning and stinging, tight lens sensation, dryness, filmy vision, gritty 
sensation, itching and finally, redness. 
At the conclusion of the initial evaluation, each qualifying participant was 
instructed on the protocol and expectations of the study. The subjects were also told to 
contact those conducting the study if unscheduled visits were needed. At each 
unscheduled visit the chief complaint and subjective symptoms were to be recorded as 
well as any objective evaluation including slit lamp finding and other diagnosis, 
treatment, and additional tests. 
Before leaving, the participants were given a PuriLens cleaning system and then 
instructed on proper use and maintenance of the care system. Finally, the participants 
were each given new contact lenses as they began the study. The participants were told to 
begin wearing the new contact lenses and replace them as they normally would for the 
next two phases of the study. Subjects were also told to start using the PuriLens cleaning 
system instead of their habitual multipurpose cleaning systems. 
Three additional surveys, (Appendix #I), were given to each participant at six 
week intervals. The questions asked on the surveys were identical to the questions asked 
on the initial survey so that the information could be compared with the baseline data. 
The participants were instructed to return for an evaluation when they filled out 
the third survey. By this time they had been using the PuriLens cleaning system for over 
three months. After completing the survey the subjects again underwent a detailed slit 
lamp evaluation with and without fluoresien. The participants were then given new 
contact lenses and told to dscontinue using the PuriLens System and resume using their 
habitual cleaning systems. (A list of habitual cleaning solutions for participants is listed 
in Appendix 2) After six weeks of using their habitual systems the participants were then 
given their fourth and final survey (Appendix # 3). The last survey included the previous 
questions about various complaints as well as 5 questions pertaining to the participant's 
satisfaction with the PuriLens System itself. 
The questions were as follows: 
1. Do you prefer using the PuriLens System to your habitual cleaning system? 
2. Do you believe the PuriLens System reduced your common contact lens 
complaints? 
3. After the study concludes do you plan on continuing with the PuriLens System? 
4. Would you recommend the PuriLens System to a friend? 
5. What things did you like and not like about the PuriLens System? 
A space was provided at the conclusion of the survey for additional comments. 
Following the completion of the study the participants were allowed to keep the PuriLens 
cleaning systems and were able to return to using their cleaning method of choice. 
Results 
Thirteen of the original sixteen participants completed the study. All of the participants 
who failed to complete the study withdrew because of external conflicts. None of the 
participants withdrew from the study due to dissatisfaction with the PuriLens System. 
One participant withdrew because they moved away. Another participant discontinued 
wearing contact lenses because they ran out of contact lenses and due to time constraints 
were not able to return to their Optometrist to refill their prescription. The third 
parhcipant's PuriLens System broke and they failed to tell us until the subsequent 
questionaire. 
Below is an analysis of the eight common contact lens complaints inquired about 
by our surveys. In each of the following categories the participants were asked to grade 
the level of discomfort on a scale with 0 being none, to 9 being many. With the data, we 
calculated an average complaint rating for each category in each of the four surveys. The 
results of the surveys are displayed in appendix #4. It was this average that we used to 
compare effectiveness between the PuriLens System and the participants habitual 
systems. Below are the eight categories with an evaluation of the results. 
Lens Awareness: 
Lens Awareness 
2 5 
2 0  
10 
0 5 
survey 4 
Lens awareness was the second most frequent complaint noted by our 
participants. Lens awareness was given an average complaint rating of 2.9. Lens 
awareness consistently decreased throughout the duration of the study. Between survey 
one and survey two, lens awareness symptoms decreased by 23% only to decrease by 
another 27% between survey two and three. As habitual systems were resumed 
complaints immediately rose from 1.6 to 2.5 in the last segment of the study, representing 
a 57% increase. 
Burning or Stinging: 
7 
Burning or Stinging 
I Survey 1 Survey 3 Survey 4 
Burning and stinging was actually listed as the fifth most common complaint on 
our initial survey. Out of a possible 9, it was given a 1.7 average rating for discomfort. 
In fact, burning and stinging slightly increased during the first phase of the study. 
Symptoms slightly increased to 1.9 before falling to 1.2 during the second phase of the 
study. Interestingly enough, as the participants went back to their habitual solutions 
burning and stinging complaints rocketed to 2.8 representing a 140% increase. This 
represented one of the largest increases in symptomology during the final segment of the 
study. 
Tight Lens Sensation: 
Tight Lens Sensation 
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Survey 1 Survey 3 Survey 4 
Complaints of tight lens sensation were not very common. They received an 
average of 1.3 on the initial survey leaving only one complaint with a lower average 
rating. The complaints slightly decreased during the first phase and then decreased 
significantly during the second phase. Like burning and stinging, the most noticeable 
change occurred as the participants returned to using their habitual solutions. Complaint 
rating increased from 0.8 to 1.8 during the last phase. This demonstrated a drastic 140% 
increase in discomfort ratings. 
Dryness: 
Survey 1 Survey 3 Survey 4 
In the initial survey, dryness was identified, and remained throughout the study, 
the most frequent complaint among our participants. On initial evaluation dryness 
received a score of 3.9. After several months of using the PuriLens System the average 
had decreased to 2.8 representing a 30% decrease in symptomology. When habitual 
solutions were continued dryness symptoms again increased by 22% to 3.4. 
Filmy Vision: 
Filmy Vision gpmId 0.5  0 - - 
I. 
Survey 1 Survey 3 Survey 4 
Among the eight complaints listed on the study, filmy vision showed the least 
correlation with the study. It was originally rated as 1.9 and dropped to 1.0 within the 
first phase of the study. During the second phase of the study it again dropped slightly to 
0.7. When habitual solutions were resumed filmy vision complaint didn't change but 
remained'at 0.7. There was no direct evidence to suggest that variation was due to use of 
the PuriLens System. 
Gritty Sensation: 
- 
Gritty Sensation 
Survey 1 Survey 3 Survey 4 I 
Gritty sensation was identified as being the least frequent symptom experienced 
by our participants. On initial evaluation the participants gave it an average rating of 0.7. 
Subjective observation of gritty sensation remained about the same throughout the study 
only dropping slightly to 0.5 on survey three. However, once the participants 
discontinued the PuriLens System and began using their habitual solutions the symptoms 
jumped back to 0.9, almost a 100% increase, which was larger than initially noticed. 
Itching: 
Itching 
pzzx, 
- I 
Survey 1 Survey 3 Survey 4 
Initially, itching was shown to have an average rating of 1.3. This rating was one 
of the lowest initial ratings of the study. Interestingly enough, itching complaints slightly 
increased during the first phase of the study, rising to 1.6. During the second phase of the 
study the complaints slightly decreased to 1.3. Finally, during the final phase of the 
study, while using habitual cleaners, complaints increased to a high of 1.9. On the initial 
survey no questions were asked about seasonal allergies. Perhaps, seasonal allergies 
affected itchy complaints among our participants. 
Redness: 
Redness 
- -  
Survey 1 Survey 3 Survey 4 
Red eyes, secondary to contact lens wear, was the third highest rating on survey 
one. Participants gave this complain an average rating of 2.6. Red eye complaints took a 
26% drop to 1.9 on survey two and remained steady throughout the second phase of the 
study. On the third survey, participants gave redness a rating of 2.0. Finally, after 
discontinuing the PuriLens System participants felt their redness complaints increased by 
46% to 2.9. 
Exiting Questions: 
On the final survey of the study participants were asked a four questions about their 
experience with the PuriLens System. The results were as follows: 
Conclusion 
Questions about PuriLens System on Final Survey 
Do you prefer the PuriLens System to your habitual cleaning solutions? 
Do you feel the PuriLens reduced your common contact lens complaints? 
After the study do you plan on using the PuriLens care system? 
Would you recommend the PuriLens System to a friend? 
The original goal of the PuriLens study was to conduct a subjective and objective 
evaluation of the PuriLens cleaning system vs. habitual cleaning solutions among soft 
contact lenses wearers. The purpose of the test was to see whether the PuriLens cleaning 
system was superior to other habitual cleaning systems in alleviating eight common 
complaints among soft contact lens wearers. 
Percentage of 
YKS rrsponses 
46% 
62% 
31 % 
85% 
On evaluation, the PuriLens System was found to be effective at eliminating 
many of the eight complaints asked about in the study. We were mainly concerned with 
two categories. To begin with, how much did symptomology decrease while using the 
PuriLens System? Secondly, how much did the discomfort ratings increase when the 
PuriLens System was discontinued and the participant went back to their habitual 
cleaning system? We classified effectiveness in three categories: Highly effective, 
Moderately effective and Low or no effectiveness. High effectiveness was defined in 
two parts. First, a decreased complaint rating of at least 30% between survey one and 
survey three. This would represent the change in complaint rating between using their 
habitual system end the PuriLens System. Secondly, at least a 30% increase in 
complaints after the habitual cleaning system was resumed in the final phase of the study. 
This would represent the increase in complaints as the PuriLens System was 
discontinued. If both of these criteria were met, we classified the PuriLens System as 
highly effective at reducing the complaint verses the participant's habitual solution. We 
defined moderately effective in a similar way. There had to be at least a 20% decrease in 
symptomology between survey one and survey three as well as at least a 20% increase in 
complaints after the PuriLens System was discontinued. Finally, we defined the PuriLens 
System as low effectiveness or no noticeable effectiveness if the complaint did not fit the 
other two categories. Between the eight complaints the PuriLens System was not found 
to be less efficient than habitual cleaning systems in any of the eight categories. 
We found the PuriLens System to be highly effective at reducing lens awareness 
and burning or stinging complaints. It was also highly effective at decreasing tight lens 
sensation and gritty sensation complaints. We found the PuriLens System moderately 
effective at reducing dryness and redness complaints. And finally, we found the 
PuriLens System to have minimal effect, if any effect at all, on itching and filmy vision 
complaints. Below is a table summarizing our findings: 
The results of the data were mainly subjective evaluations of the eight common 
complaints. Because of the subjectivity of the study there are some variables that cannot 
be accounted for or controlled. As a result, periodic objective slit lamp evaluations were 
performed to monitor for changes in ocular health. This allowed us to make sure there 
was a correlation between the participant's subjective responses and corneal integrity. In 
the initial selection of participants, we were very careful to select participants who 
considered themselves satisfied with their current lenses and cleaning systems. We also 
screened them thoroughly to insure that corneal integrity was optimal. On initial 
screening we had two participants that had very slight superficial punctate epithelial 
erosion (SPE) staining in both eyes. We also had two participants with staining in one 
eye each. In each case, staining was slight and diffuse, occupying less than one quarter 
After Resuming 
Habitual solution 
Increased complaints 
57% 
140% 
140% 
After Using 
PuriLens System 
Decreased Complaints 
44% 
32% 
38% 
PuriLens 
Effectiveness 
Vs. Habitual 
System 
High 
Common Complaint 
Lens Awareness 
Burning or Stinting 
Tight Lens Sensation 
100% 
22% 
Moderate 
Low 
Redness 
Itchy Sensation 
Filmy Vision 
24% 
pppp 
5% Increase 
63% 
46% 
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0% 
of the cornea. At this point the participants discontinued using their habitual systems and 
began using the PuriLens System. At the beginning of phase three, as the participants 
were discontinuing the PuriLens System and resuming their habitual systems, we again 
checked corneal integrity. We found one person who had slight SPE in each eye 
occupying less than one quarter of the cornea. All other subjects showed unremarkable 
corneal integrity. All participants that showed staining in the initial screening were clear 
during the second evaluation. The PuriLens System appeared effective at decreasing 
irritation that contributed to disrupting corneal integrity. Unfortunately, the final survey 
was conducted during summer break for those participating in the study. As a result, we 
were not able to evaluate corneal integrity on the participants after resuming their 
habitual solutions during the last segment of the study. It would have been useful to 
compare corneal evaluation results after resuming habitual systems. 
In the final phase of the study the participants were asked five questions in 
response to their experience while using the PuriLens System. These questions were 
designed to see how the participants felt the PuriLens System compared overall to their 
current habitual systems. Initially, only 46% of participants felt they preferred the 
Puilens system to their habitual cleaning solutions. However, we feel this low response 
was due to a poorly written question more than dissatisfaction with the PuriLens System. 
This point is reinforced by the fact that although less than half said they preferred the 
PuriLens System, 62% felt it reduced their overall contact lens complaints. Also, of the 
38% that felt the PuriLens did not decrease their common complaints 50% felt that the 
system would decrease common contact lens complaints among those that had irritated, 
symptomatic eyes. It is also important to note that among the 54% who preferred 
habitual cleaning solutions to the PuriLens System, the vast majority preferred their 
habitual system because of convenience. This is further supported by the fact that among 
all participants, only two said they would not recommend the PuriLens System to a friend 
with symptomatic contact lens complaints. Eleven of the remaining thirteen participants 
felt the PuriLens would be effective at decreasing symptoms for a friend with contact lens 
complaints. The final question on the survey asked for any comments on the PuriLens 
System. The two most common complaints among participants were not associated with 
the PuriLens effectiveness in cleaning but rather manufacturing and ease of use. The 
most common complaint was that many of the participants felt their habitual solutions 
were still quicker and easier to use. The second most frequent complaint noted was that 
the PuriLens System was easily broken. As a matter of fact, of the original sixteen 
PuriLens Systems we dispensed, six were replaced due to mechanical failure or 
malfunction. Many of the people who preferred their habitual cleaning solutions did so 
because their PuriLens System broke and they felt the quality of the system was inferior 
not the quality of the task it performed. This is significant because the initial question 
asked in the study was whether or not the PuriLens System was superior to habitual 
cleaning systems at reducing common contact lens complaints. The study was not 
designed to test for durability or ease of use. Overall, when factoring in all possible 
variables 85% of our participants felt the PuriLens System was more effective at reducing 
symptomatic contact lens complaints than their habitual solution. 
When looking at the feedback on the final survey it was apparent that subjects felt 
the PuriLens System was superior to their habitual solutions at reducing common contact 
lens complaints. Although limited information was available, when reviewing the 
objective evaluations of ocular health i t  appeared that the PuriLens System was superior 
to habitual systems at maintaining corneal integrity. And finally, when analyzing the 
data from the subjective surveys i t appears that the Purikns System was superior at 
decreasing six of the eight common contact lens complaints. Overall, it is concluded that 
the PuriZens System was superior at decreasing the common contact lens complaints 
among our participants. 
Appendix # 1 
Name Date: 
PATIENT QUESTIONNAIRE# 1 
( Frequency of Symptoms 1 
On a scale from 0 to 9 (0 being never and 9 being constantly), circle the number that best 
represents how often you have experienced each of the following symptoms listed below 
over the last 5 days. 
Please fill the survey out and place it in Jerry Carlson's (3' year) mail box A.S.A.P. If you have 
any further questions you can contact me at 357-1370. Thanks. 
Patient Response 
Lens 
Awareness 0 1 2 3 4 5 6 7 8 9 
Burning or 
Stinging 0 1 2 3 4 5 6 7 8 9 
Tight Lens 
Sensation 0 1 2 3 4 5 6 7 8 9 
Dryness 0 1 2 3 4 5 6 7 8 9 
Filmy 
Vision 0 1 2 3 4 5 6 7 8 9 
Gritty 
Sensation 0 1 2 3 4 5 6 7 8 9 
Itching 0 1 2 3 4 5 6 7 8 9 
Redness 0 1 2 3 4 5 6 7 8 9 
Appendix # 2 
3 
Current Contact 
Lens Care Products Name 
Frequency 55 Optifree Xpress Subject 1 
Acuvue 11 Subject 2 
B&L Soft Lenses 
B&L Soft Lenses 
Frequency 55 Subject 7 I 
Acuvue 11 Optifree Xpress Subject 8 
Acuvue 11 Subject 10 
I Surevue Optifree Xpress Subject 1 1 
Acuvue 11 
Acuvue 11 Subject 14 
Frequency 55 Solo Care Subject 15 
Acuvue 11 Complete Subject 16 
Current Contact 
Lens 
Appendix # 3 
Name Date 
PA TIENT QUESTIONNAIRE # 4 
( Frequency of Symptoms ) 
On a scale from 0 to 9 (0 being never and 9 being constantly), circle the 
number that best represents how often you have experienced each of the 
following symptoms listed below over the last 5 days. 
Please fill out the survey and return it A.S .A.P. to my box, or mail it to: 
Last one! Thanks so much for your participation in our study. You guys were great to 
work with. Best wishes next year, and enjoy your summer vacation-you deserve it! 
If you have any further questions you can e-mail me at jerrcarlson@hotmail.com 
Patient Response 
NEVER CONSTANTLY 
Lens 
Awareness 0 1 2 3 4 5 6 7 8 9 
Burning or 
Stinging 0 1 2 3 4 5 6 7 8 9 
Tight Lens 
Sensation o 1 2 3 4 5 6 7 8 9 
Dryness 0 1 2 3 4 5 6 7 8 9 
Filmy 
Vision 0 1 2 3 4 5 6 7 8 9 
Gritty 
Sensation 0 1 2 3 4 5 6 7 8 9 
Itching 0 1 2 3 4 5 6 7 8 9 
Redness 0 1 2 3 4 5 6 7 8 9 
1. Do you prefer the PuriLens System to your Habitual Solution? 
YES or NO 
2. Do you believe the PuriLens System reduced your c o m n  contact 
lens complaints? 
YES or NO 
3. After the study concludes do you plan on continuing with the 
PuriLens System? 
YES or NO 
4. Would you recommend the PuriLens System to a friend? 
YES or NO 
5. What things did you like and not like about the PuriLens System? 
6. Additional comments: 
Appendix # 4 
